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(54) Intensity modulated stochastic screening for preparing a lithographic printing plate 



(57) A method tor nuking a lithographic printing 
plate from an original containing multiple tones conpris- 
ing the steps of frequency modulation screening the 
multiple image to obtain screened data representing 
tones of the multiple tone Image in terms of halftone 
dots: reproducing the halftone dots on a lithographic 
printing plate precursa having a surface capable of 
being dfferentiated in ink accepting and ink repellant 
areas upon scanwise exposure and an optk>nal devel- 
opment step, by means of a scanwise exposure, 
wherein the scanwise exposure for rendering a halftone 
dot is intensity modulated. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a method for mak- 
ing a lithographic printing plate, in particular to a method 
wherein a lithographic printing plate precursor is scan- 
wise exposed and developed according to the silver salt 
diffusion transfer process. 

BACKGROUND OF THE INVENTION 

Lithographic printing is the process of printing from 
specially prepared surfaces, some areas of which are 
capable of accepting ink (called "ojeophilic" areas) 
whereas other areas will not accept ink (called "deo- 
phobtc" areas). TTie oleophilic areas form the printing 
areas while the oleophobic areas form the background 
areas. 

Two basic types of lithographic printing plates are 
known. According to a first type, socalled VeT printing 
plates, either water or an aqueous dampening liquid 
and ink are applied to the plate surlace that includes 
hydrophilic and hydrophobic areas. The hydrophilic 
areas are soaked with water or the dampening liquid 
and are thereby rendered oleophobic while the hydro- 
phobic areas win accept the ink. A secorKi type of litho- 
graphic printing plate operate without the use of a 
dampening liquid and is called "driog^aphrc" printing 
plate. Tliis type of printing plate comprises highly ink 
repellant areas and deophirtc areas. 

Lithographic printing plates can be prepared using 
a photosensitive Othographk; printing plate precursor, 
referred to herein as an "imaging element". Such an 
imaging element is exposed in accordance with the 
image data and is generally developed tfiereafter so 
that a differentiation results in ink accepting properties 
between the exposed and unexposed areas. 

Silver salt diffuskxi transfer processes are known 
and have been descrit>6d, for example, in United States 
Patent US 2,352.042 and in the book "Photographic Sil- 
ver Halide Diffusion Processes" by Andre Ftott and Edith 
Weyde - TTie Focal Press - London and New Yori^ 
(1972). 

From the above it will be clear that lithographk; 
printing is only capable of reproducing two tone values 
t>ecause the areas will either accept ink or not. Thus lith- 
ographic printing is a socalled "trinary" process. As 
mentioned hereabove, in order to reproduce originals 
having continuously changing tone values by such proc- 
esses, halftone screening techniques are applied. Yet 
the rendering of small dots still presents an important 
problem as is explained hereinafter. 

A halftoning technique converts a density value into 
a geometric distribution of t>inary dots that can be 
printed. The eye is not capable of seeing the individual 
halftone dots, and only sees the corresponding "spa- 
tially integrated" density value. 



Two main classes of halftoning techniques have 
been described for use in the graphic arts field. These 
two techniques are known as "amplitude modulatkxi 
screening or autotypical saeening" (abt>reviated as 

5 AM) and "frequency nxxlulatjon saeening or stochastic 
screening" (abbreviated as FM). Reference is made to 
Rgs. 1 and 2. wherein Fig. 1 illustrates an arrangement 
of mk^rodots (in a bitmap) as used in amplitude modula- 
tion; and wherein Fig. 2 illustrates an arrangement of 

10 microdots (in a bitmap) as used in frequency modula- 
tion. For a dear understanding, most of the relevant 
technical terms used In the present application are 
explained in a separate chaptre at the t>eginning of the 
detailed description (see later on). 

15 According to amplitude modulatk>n saeening. the 
halftone dots, that together give the impression of a par- 
ticular tone, are arranged on a fixed geometrk; grid. By 
varying the size of the halftone dots the different tones 
of an image can t>e simulated. Consequently this AM- 

20 technk^ue can also t>e called "dot size modulation 
saeening". 

According to frequency modulation saeening, the 
distance between the halftone dots is modulated rather 
than their size. This FM-technique, although well known 
25 in the f ieW of low resolutwn plain paper printers, has not 
obtained much attention for offset printing and other 
high end printing methods, probably because of the dis- 
advantages to be discussed further on. 

Laser imagesetters and "direct to plate" recorders 
30 expose halftone images on graphic arts film and plates 
by means of laser beam scanning and modulation. The 
faithful rend'itkxi of halftone levels, represented by 
binary bitmap images, is diff icult to achieve because the 
image is distorted tyy the gaussian intensity distn'butk>n 
35 of the laser beam (Rg. 3 sketches a three-dimenskxial 
dtstributk)n of a Gaussian laser beam) and the sensito- 
metric characteristics of the f Qm and plate material. This 
distortion changes the rendition of the halftone levels, 
small dots (positive or negative) in highlights and shad- 
40 ows may l>e rendered too small (over- and i^erexpo- 
sur^-aodjiatftone dots tend to print unevenly or not at 
/all. Genwaiiy>sblackjdot in a white area is called "a 
t highlighf . where£^ a white dot in a dark area is called "a 
\shadow". y 
45 ^^"--Such^itetcmHi in size during printing is often called 
"recorder gain", comprising either a "dot gain" or a "dot 
toss". In this context dot gain is the inaease in size of 
the halftone dots during printing compared to their size 
in a film or plate. For exanple, a 50 % relative dot area 
50 on a f ilm may print a dot of 70 %. In this case, dot gain 
is said to be 20 % (cfr. "Application of a dynamic meas- 
urement fa the investigation of the causes of dot gain in 
web offset lithography", Pobboravsky el al.. TAGA 1989 
Proceedings, Ftochester, page 482). If Fig. 4 illustrates 
55 an actual "plate-press cun^e", one can see that a repro- 
duction afflfcted by a great dot gain is too daxk any- 
where except fa the extreme highlig^ and shadcw 
tones. Furthermore, the tonal contrast has become too 
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large in the midtones and too small in the shadows; 
detail contrast has been lost. 

The distortion will be most noticeable in small half- 
tone dots, whereby not only the edges but also the den- 
sity of the dot will not be rendered optimally. At the other 
end of the tone scale small unexposed areas will 
become fogged by the influence of light k>eams expos- 
ing the surrounding area. This means that the faithful 
rervfition of small halftone dots is extremely cfiff icuft 

As the highlight tones in FM screening relate to a 
dispersion of separate halftone dots, the experience 
that during printing, a FM screen in the lower tonal steps 
often has a dot loss, can be explained. A probable rea- 
son is that the sum of the lengths of the sides of all print- 
ing FM dots (cfr. Rg. 2) in the lower tone values is 
greater than the circumference of an AM dot (cfr. Fig. 1) 
of the same percentage value or coverage. 

Apart of the just mentioned problem of and proba- 
ble reason for dot gain and dot loss, many halftoning 
techniques also share the disadvantage of a socalled 
poor "photomechanical behavior or physical reconstruc- 
tion function". These terms mean that the photome- 
chanical properties of an imaging element on which a 
halftone pattern is recorded depend to a great extent on 
the Interaction between the layout of that halftone dot 
pattern and the imaging characteristics of the device on 
which it is rendered, also refened to as the physical 
reconstruction function of the rendering device. A tiw- 
ough explanation of said photomechanical behavior or 
physical reconstruction function has been deserved in 
EP-A-94.202.329.2 (in tiie name of Agfa-Gevaert). 

From same said application, some illustrative draw- 
ings (cfr. Rgs. 11.1 to 11.4) are taken over, in order to 
initiate some extra hinsi£^ into the problem of recorder 
gain. Herein. Rgs. 11.1 and 11.2 niustrate dot gain 
occurring with dots lined up along the main scan and 
sub scan direction respectively; Rgs 1 1 .3 and 1 1 .4 illus- 
trate dot gain resulting from replication of microdots with 
that of a single halftone dot having the same total area. 

As to a possit>le solution for this problem, some dif- 
ferent approaches might t>e undertaken. 

Rrst, an overall conpensation by applying a higher 
or lower laser power is not acceptable. Indeed, overex- 
posure makes small highlight dots larger, but fills up 
small shadow dots. Underexposure reverses this effect 
opening ip the shadows but reducing the highlights. 
Both over- and underexposure will reduce the nurTi}er 
of rendered halftone levels considerably. 

Second, theoretically, the best results can be 
obtained using a laser beam with an optimum spot size 
for each scan resolution in corrtMnation witti a graphic 
arts film a plate characterized by a high gradient and 
steep toe. This requires imagesetters with tight manu- 
facturing tolerances and films with special (socalled 
"explosive! development techniques. 

A third mettiod for reducing the problems aeated 
by recoder gain in FM halftoning is Ipixel replication", 
i.e.. the contonation of "microdots" (or "rels") rendered 
at tiie fundamental recoder pitch into effectively larger 



halftone dots by replication. The fact ttiat ttie total gain 
in dot size is smaller when the halftone dots are ren- 
dered using a matrix of smaller recording elem^its (or 
"rels") is illustrated in ttie already mentioned Rgs. 11.1 

5 and 1 1 .2. Pixel replication has bean used conDerdally in 
ttie "COBRA" raster image processor of Miles Inc., Agfa 
Division. As incficated in Rgs. 1 1 .3 and 1 1 .4 a reduction 
of dot gain is achieved. Further irrprovement has been 
described in the already n>entioned application EP-A 

70 94.202. 329.2 (which is incorporated herein by refer- 
ence), but the reproducebility of dispersed highlights is 
not yet ideal. 

Still another approach has been disclosed very 
recentiy under tiie titie "Wavelets as a tool for ttie con- 

15 struction af a halftone saeen". by T. Mitsa and P. 
Brattwraite, University of Iowa, USA (presented at ttie 
IS&T - SPIE Symposium on Electronic Ima^ng, febru- 
ary 1 995). Atttiough ttiis disctosure indicates to lead to a 
reduced graininess in the output halftone image, the 

20 core problem of insufficient reproducebiRty of dispersed 
higlights still remains present 

In general, it may be stated tfian in FM-screening 
principally a compromis has to be taken between two 
confFjcting interests: eittier a reduced graininess (espe- 

25 dally problematic in the midtones). either a reproduca- 
bility of extreme tones (especially problematic in 
dispersed highlights and shadows). It is a big advantage 
of the present invention to bring a surprisingly good 
compromise, in particular a good reproducability of 

30 extreme tones and also a reduced graininess in the mid- 
tones. 

OBJECTS OF THE INVENTION 

35 It is an object of the present invention to provide a 
mettiod for making a littiographic printing plate accord- 
ing to ttie DTR-process from a printing plate precursor 
tiy means of frequency modulation screening an original 
with improved printing properties. e.g. a larger develop- 

40 ment latitude, an exterxied tone scale tn print, and an 
extended usable lifetime of said printing plate. 

Further objects off tiie present invention will t}ecome 
dear ffrom the description hereinafter. 

46 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of exam- 
ple and witiiout ttie intention to limit the invention 
thereto with the following drawings: 



so 
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Rg. 1 fliustrates an arrangement of microdots as 
used in amplitude modulation; 
Rg. 2 Olustrates an arrangement of microdots as 
used in frequency modulation saeening; 
Rg. 3 is a ttiree<jimensional distribution off a Gaus- 
sian laser t>eam; 

Rg. 4 is a socalled plateixess curve; 
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Rg. 5 is a schematic representation of a circuit for 
implementing a halftoning method suitak)le for use 
in the present Invention; 

Rg. 6 schematically shows a flat bed type scanning 
device for use in a method according to the present s 
invention; 

Rg. 7 schematically shews an internal dmm type 
scanning device for use in a method according to 
the present invention; 

Rg. 8 Is a flowchart illi^ating basic steps of a first io 
embodiment according to the present invention; 
Rg. 9 Is a flowchart illustrating basic steps of a sec- 
ond embodiment according to the present inven- 
tion; 

Rg. 10 is a flowchart illustrating basic steps of a is 
third embodiement according to the present inven- 
tion; 

Rgs. 11.1 and 11. 2 illustrate dot gain occurring with 
dots lined up along the main scan and sub scan 
direction respectively; 20 
Rgs 11.3 and 11.4 illustrate dot gain from replica- 
tion of nucrodots with that of a single halftone dot 
having the same total area; 
Rg. 1 2 illustrates comparative experiments wherein 
said scanwise exposure for rendering a halftone dot 25 
is intensity modulated. 

SUMMARY OF THE INVENTION 

According to the present invention, there fe pro- 30 
vided a method for generating a saeened reproduction 
of a muftiple tone intage on a Irthographic printing plate 
comprising the steps of frequency modulation screen- 
ing said nuiftple irmge to obtain saeened data repre- 
senting tones of said nruftiple tone image in terms of 3s 
halftone dots; reproducing said halftone dots on a litho- 
graphic printing plate precursor having a surface capa- 
ble of being differentiated in ink accepting and ink 
repellent areas upon scanwise exposure and an 
optional development step, by means of a scanwise 40 
exposure, wherein saki scanwise exposure for render- 
ing a halftone dot is intensity rrxxiulated. 
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The descriptfon given hereinbelow mainly con^ 
prises four chapters, namely (i) terms and definitions 
used in the present applteation, (iO preferred embodi- 
ments of intensity nrxxlulated stochastic screening, (iii) 
prrferred embodiments for making a Irthographic print- so 
ing plate, and fiv) further applicatfons of the present 
invention. 

Explanation of terms and d ef initfons used in the presi 
CiggCri p ti p r i . \ S5 

As an akl to understanding the discussion to fdtow, 
the meaning of some specifk: terms applying to the 
specification and to the claims are explained. 



An "original" is any (hardcopy or softcop^ repre- 
sentation containing information representative for den- 
sity values (eg. density, transmission, opacfty ...) of an 
imaga The term original also includes a socalied Isyn- 
thetic image". e.g. composed by a computer program. 

Each original is oonposed of a number of picture 
elements, shortly called Tpixete". The number of pixels 
depends on the spatial resolutfons in mainscan or fast 
scan direction X and in subscan or slowscan direction Y. 

A "contone (or continuous tone) image" or a "mufti- 
ple tone image" is a representatfon by digrtal data, either 
explicit (previously generated) or impficit (generated on 
the fly) of a contone original. A contone image com- 
prises a matrix of elements; each element can take C 
dffterent values of contone levels, wherein the nunnber C 
of possible values must begreaterthan two (C>2; eg. 
0 = 256). 

A "halftone image" is a representation by <figital 
data of a contone original. A halftone image comprises 
a matrix of elements, wherein the numt>er of possible 
values H of saki elements is fower than the correspond- 
ing number of contone levels C (H < 0). 

A "micro doT or "elemerrtary dot" or "recorder ele- 
ment" (generally abbreviated as "rel") is the smallest 
spatially addre^able unit on a recording device. A rel 
can have any form, such as rectangular or hexagonal, 
or circular, or square. 

In connection wrth photographk: materials which 
were subjected to a process comprising a frequency 
modulation screening of an original, a frequency modu- 
lated "halftone doT is the smallest image unrt that is ren- 
dered on saki photographic material after exposing arxl 
processing saki material. The size of a halftone dot can 
be equal to the size of a rel or may comprise several 
rels. A halftone dot can have any form, but usially its 
shape is square or rectangular. 

A "halftone neisJxxjrhood" (of a halftone image) 
comprises a fixed number of rels in a predetermined 
arrangement. A halftone neigbourtxxxl can have any 
form, but in a preferred embodiment its shape is square 
or rectangular. The "size of a halftone neifi^DOurfxxxj" is 
meant as being the length of a skJe when saki halftone 
neigbourtiood is a square; the length when saki halftone 
neigbourtxxxi is a rectangle; the diameter when saki 
halftone neigbourhood is a circle;4bi^ngest axis when 
said halftone neigbourhood is an ell^^t^id the square 
root of the surface area when saki hamorfeNqagbour- 
hood has anotherfacn^B^Lthfitor^ 
tone doJ^^isTTnenl each h5f^^ in the^ 
irhood of a specific halftone dot^ithin a dis- 
e equivalent to the size of a halftone ne^bourhood. 
A frequency modulated halftone dot is obtained by 
a mechanical, an optical, and/or an electrical manipula- 
tion of the recording beam o# the re^(^m6eme^ 
Although a halftone dot can consist oftS^eas^^wereL 
preferably saki halftone dot consisfe of a [m * n] matrix 
f rels. wherein m represents 2 or Weater integer ar^ 
nV^sreseotel or a g-eater integer. ^^^^^^^^^^^^"'^ 
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Although m and n can have different values they are 
preferably equal, yielding a halftone dot that is essen- 
tially a square, or optionally a rectangle if the mainscan- 
addressability X differs from the suljscan^ddressability 
Y. 

A tone value on a tone scale or grey scale relates to 
a degree or percentage of occupance or "coverage", 
sometimes also called "percentage value" or "occupied 
capacity" (e.g. a coverage of 50%; see also Rg. 4). 

Preferred embodiments intensity modulated Stochastic 
spreeninq 

Before explaining in fiil detail figure 5. which shows 
a circuit to perform a frequency modulation screening 
usable for the present invention, first some t>asic Infor- 
mation has to be given. 

Generally, if an image is scanned, the image infor- 
mation is converted into tone or grey values, nomially 
between 0 (a ff so lid-tone^ and 255 fe.fl . whitg. For the 
resuttingh^lft^fS^Sm. however, there areoSyiwo^j^ 
sibl^'^^^: the image area is either black O.e. printing^^ 

,.<^rwhite (i-©- non-printing). The continuous-tone signal 
produced by the scanner (between 0 and 255; or 1 and 
256) nrujst therefore be transfomned into a binary value 
(1 a 0). The simplest possbility is to code all grey val- 

"ttes at>ove fl certai n threshold value with 1 and the^ 
remainder with 0. It is obvious that, in this way. a large 
part of the image information is lost 

In order to obtain a t>etter reproduction result, vari- 
ous dot frequency nxxJutation screening techniques are 
suitable. They can be divided into the following sub- 
classes: 

1) Point to Point thresholding based techniques; 

2) En-or Diffusion along a line by line, column by col- 
umn scan; 

3) Error Propagation along a Hibert scan; 

4) Special techniques. 

As these frequency nrxxJulation saeening tech- 
niques are explained in an application entitled Time 
nxxlulated stochastic saeening" and filed on the even 
day. in the present description no explicite and exten- 
sive replication is necessary. 

r4ow, attention is given to figure 5, which shows a 
circuit to perlonn a frequency modulation screening (by 
error cfiffusion) in combination with a binary recording 
device, e.g. an imagesetter. 

First different building blocks of this circuit are 
descrbed. later on its operation will be explained. 

Block 15 (sometimes called Tpixelmap") is a menrv 
ory block containing the contone dot values of an image. 
Typically these are 8 bit values, organized as N lines 
vwth M columns. Bk)ck 20 (generally called tMtmap") is 
a memory block with the same lay-out as block 15, in 
which the the hatftoned pixel values will be stored. In the 
case of a binary recording device, every halftoned pixel 
word has a length of 1 bit. Block 45 is a device capable 



of imagewise exposing a substrate e.g. a photographic 
f Dm or a lithographic printing plate precursor using the 
information in block 20. Btock 40 is an arithmetic unit 
capable of calculating the sum of the pixelvalue PCJ) 
5 and the error E at the output of a delay register 35. The 
conversion of a contone pixel value into a halftoned 
pixel value takes place in block 25. This conversion may 
be based on a threshol(fing operation: if the contone 
value at point (i j) is below the value of 128, a value "0" 
10 is stored in the halftone memory, othenwise a "1" is 
stored. Block 30 contains an arithmetic unit that is capa- 
ble to calculate the etror between the original contone 
value, and the halftoned pixel value, and tostorejtiaib^ 
delay register 3^^^X53^^^1TSrw^^ 
15 the processing ^the N*M of the image. Block 1 0 
is a l-UT writh NW^eatnefr^OTe for every image pixel). 
arvJ a unique combination of a row and column address 
that conesponds with one pixel position in the image. 
Block 5 is a dock. 
20 The operation of Fig. 5 is now explained. At every 
dock pdse, the comter 8 is irxxemented. and a new 
pair of coordinates i(n).j(n) is obtained from block 10. 
^sThese coordinates are used as address values to the 
pbcel memory 15, to obtain a contone pixel value 
25 P(i0?).j(n)). This pixel value is immediately added to the 
emit E(i(n-1) j(n-1)), that was stored in register 35 after 
--If?e prevfous fialftone step, and the sum of both is com- 
pared to the threshold value 26 in block 25. The out- 
come of the thresholding operation determines the 
30 value H(i{n),j(n)) that vwP be written into the halftone 
pixel menrx>ry at position Kn)J(n)- At the same time a 
new enror E(i(n) j(n)) is calculated from the dfference 
between PO(n)i(n)) and H(i(n) j(n)). and stored in the 
delay register 35. The drcuit is initialized by setting the 
35 counter 8 to "1". the error to e.g. "256". and the opera- 
tfon is terminated when the counter reaches the level 
N*M. After that, the halftone memory 20 is read out line 
ty line, colunrtn by column, and its contents are 
recorded on a substrate by the recorder 45. 
40 Each contone or multiple tone image pixel is carry- 
ing information about an address and an image signal. 
Each image signal is transformed to a bitmap signal B. 
being represented fc>y e.g. an 8 bit value, depending 
(anwngst others) on the required quality, meniory 
45 capacity arxi performance. The contone image signals 
have preferably values from 0 to 255. whereas the half- 
tone image signals preferably have lower values (gener- 
ally only 2). But all other number of signal levels can be 
handled by the same method. 
50 In such an imagesetter a socalled "raster image 
processor (RIP) builds a binary bitmap image in mem- 
ory, representing the halftone values, before sending 
the information as individual scan tines to the exposure 
unit The presence of smaO dot areas, negative or posi- 
55 five, in the bitmap image can easily be detected by a 
special algorithm to be induded (by software or by hard- 
ware implementation) in the bitmap creation functions of 
the RIR 



5 



9 



EP0734147A1 



10 



In the exposure mit the intensity of the halftoned 
dots can be controlled and automatically acfusted to 
enhance the rendition of small dot areas. So. in the 
raster Image processor (RIP) the Ijitmap information is 
modified selectively to correct the rendition of small 
dots. 

Small halftone dots are ot>tained by exposing a 
small number of rels. &g. a small dot of 2 by 2 rels is 
exposed by turning the laser exposure on for two rels in 
two consecutive scan lines. The exposure of a small 
number of rels can easily be detected by checking the 
presence of consecutive rels in a scan line. When the 
exposure sequence stays t>elow a pred^ined Gmit (&g. 
two rels) the exposure is made intenser automatically, 
without changing the rendition of the large halftone dot 
areas. 

The sanDe method can be used to conrect the 
inverse halftone dots, as e.g. a small unexposed area 
surrounded by a large exposed area. This makes the 
unexposed area somewfiat larger to make sure tfiat 
small halftone dots in the shadows are rendered cor- 
rectly. 

According to a preferred embodiment of the present 
invention, a method for generating a screened repro- 
ductfon of a multiple tone image comprises the steps of: 
frequency nxxiulation screening said multiple image to 
obtain screened data representing tones of said multi- 
ple tone image in terms of halftone dots; reproducing 
said halftone dots on an imaging element by means of a 
scanwise exposure; characterised in that said scanwise 
exposure for rendering a halftone dot is intensity nradu- 
lated. 

In reference to Rg. 8. which illustrates basic steps 
of this method, it may be indica ted that said screened 
^{aj«presef|},(etitr[jncon^ dots, that 

''one or moy^^ht sources may bei^^ and that sakJ 

r»oH, Mating ic i^r^\f>f^ nuLi».wrrtffygS^tn a kX^tfon Off 

corresponding halftone dots on a tone scale of saki 
imaging element 

Because in one part of a torw scale of an imaging 
element or imaging system the number of halftone dots 
may be fow and in another part of said tone scale the 
number of halftone dots may be high, cfifferent intensity 
compensatbn data may be applied, said intensity com- 
pensatkxi data are indk;ated as t>eing "depending on 
the the location* of the corresponding halftone dots on 
sakj tone scale of saicMn^oing-etementr-Said^^ 
.^Gonripems£^Q:3ata=wi9rres(^ to a tone valueDn-a, 
tone scale thus relate to a percentage of oocupance or 

coverage. ' 

Thus in a preferred embodiment of the present 
invention, an exposure for rendering halftone dots is 
varied in acccordance with a particular tone to be repro- 
duced. In practice, an intensity of a halftone dot for ren- 
dering halftone dots of k>w tones is inaeased relative to 
halftone dots of mid tones, whereas an intensity of a 
halftone dot for rendering halftone dots of high tones Is 
deaeased. 



In a further preferred embodiment of the present 
invention (see Fig. 9), said modulating comprises the 
steps of capturing intensity compensation data witii 
respect to a tone value on a tone scale; and combining 

5 said screened data with said compensation data to 
obtain intensity nxxfulated data representative of com- 
pensated halftone dots. 

It may be stated tt^t in this embodiment, and also 
in the immediately folfowing embodiment a compensat- 

10 ing manipulation is carried out on the screened data 
t>efore using them in the exposing step. 

In oth^ embodiments to t>e descr3>ed later on. sad 
compensating manipulation will be carried out in real 
time ("on thefly^. 

75 In one embodin>ent of the present inventioa sakJ 
compensating manipulation is t)ased on an uxOvkiual 
scan line and on evaluating the dot pattern surrounding 
each dot to be imaged (socalled left and right neigh- 
bours). In a furtiier embodiment off the present inven- 

20 tion. said conrpensatir>g manipulations is based on a 
larger area, including adjacent dots in previous and suc- 
ceeding scan lines (socalled prevfous and succeeding 
neighbours). 

In a stifl further preferred entxxJiment of the 

25 present invention (see Fig. 10). said modulating com- 
prises the steps of capturing saki screened data repre- 
sentative of a first halftone dot: detecting at least one 
other halftone dot within a neighbourhood of saki first 
halftone dot; fomiing compensation data for sakJ first 

30 halftone dot witti respect to said detecting; combining 
said screened data with sakJ compensation data to 
obtain intensity nxxiulated data representative of com- 
pensated halftone dots; and repeating all steps for each 
halftone dot to l>e printed. 

35 In a foregoing embocfiment sakl compensating 
manipulation is carried out rather straight-on or "in feed- 
fonward" in tiiat it relies solely on an aimed location on a 
tone scale; e.g. in order to ntake a good record of a half- 
tone dot correspondng to 3% nominally, an intensity 

40 compensation is made corresponding to 3.5 %. 

In a folfowing embodiment, sakj compensating 
manipulation is carried out with checking an actual pres- 
erx;e or abscence of halftone dots within a neig^tXHJr- 
hood; ag. if aciQacent to a (first) halftone dot 

45 corresponding to 3% nominally no other halftone is 
present, an intensity compensation is made conre- 
sponding to 3.5 % for sakJ first halftone dot 

Thus in a preferred embodiment of the present 
> invention, an exposure for rerxiering halftone dots is 

50 varied in accordance with the numt>er of neighbouring 
halftone dots. 

In order to explain more deeply the intensity modu- 
lation of the scanwise exposure of an imaging element 
according to the present invention, attention is given 

55 now to the exposue system itself. As an example, but 
non-limitative as to the scope off protection, a method for 
preparing a printing plate is known In which the method 
comprises the steps off informationwise exposing an 
imaging element and thereafter processing the exposed 
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imaging element Such a method is known as a "compu- 
ter to plate" method, and can be carried out with the aid 
of different types of scanning devices. Rg. 6 schemati- 
cally shows a flat bed type scanning device for use in a 
method according to the present invention; wheras Rg. s 
7 schematically shows an internal d^um type scanning 
device for use in a method according to the present 
invention. 

For a deeper description of these scanning devices, 
reference is made to an application entitled TIME io 
MODULATED STOCHASTIC SCREENING" and filed 
on the even day (and incorporated herein). Concerning 
Rg. 6. an even vme thorough description may be found 
in EP-A 94.203.326.7 (in the name of Agfa-Gevaert). 

Imagewise exposure in accordance with the is 
present invention may proceed by a scanwise exposure 
by means of e.g. Cathode Ray Tubes (CRTs). Light 
Emitting Diodes (LED-*s) or lasers directly on the print- 
ing plate precursor, or it may be performed by first 
exposing according to said screened data an intermedi- 
ate photographic film of high contrast, generally Bp{ 
contrast silver halide film, and then using the^irfiaged 
photographic film as a mask for exposing a Ufnographic 
printing plate precursor to a conventional ligKt source in 
a camera exposue or contact exposure. 25 

Examples of lasers that can be used in connectioi 
with the present invention are e.g. HeNe lasers, Argon 
ion lasers, semfconductor lasers, YAG lasers e.g. Nd- 
YAG lasers etc.. 

According to a further preferred embodiment of the so 
present invention, a metlxxl for generating a screened 
reproduction of a contone image comprises the steps of 
frequency modulation screening said contone image to 
obtain a halftone image comprisir>g halftone dots; conrv 
pensating an intensity of sakJ halftone dots; and scan- 3s 
wise exposing an imaging element by at least one light 
source according to said corrpensated halftone dots, 
wherein saki compensating is carried out in accordance 
to an estimation of a kx^al density in a neigtxxjrhood of 
sakl halftone dots. ^ 

In a still further prefened enrtKxJiment of the 
present invention, said estimation is based on a con- 
tone value of a pixel coaesponding to saki halftone dot 
or to a number of halftone dots wittiin a halftone neigh- 

bOUltKXXJ. 45 

Preferred embodiments for making a Irthooraphk; Print- 
ing plate 

According to a further preferred embodiment of the so 
present invention, a method for making a lithographs 
printing plate from a contone original comprises the 
steps of frequency modulatfon saeening sad original to 
obtain screened data, modulating sakJ screened data to 
obtain "intensity modulated data"; scanwise exposing a ss 
printing plate precursor by a light source according to 
sakJ intensity modulated data; and developing a thus 
obtained scanwise exposed lithographic printing plate 
precursor. 



Imagewise exposure in accordance with the 
present invention may proceed by a scanwise exposure 
by means of e.g. a laser directiy according to said 
screened data on the printing plate precursor (socalled 
computer to plate) or it may be performed by f ir^ expos- 
ing according to saki screened data an intermediate 
photographk: f flm of high contrast, generally a high con- 
trast silver halkJe film, and then using ttie imaged photo- 
^aphic fQm as a mask for exposing a lithographk; 
printing plate precursor to a conventional light source in 
a camera exposure or contact exposure. An example of 
such an intermediate photographic film (as inraging ele- 
ment) is mariieted by Agfa-Gevaert NV under the name 
AGFASTAR. 

Exarrples of photosensitive litiiographic imaging 
elements are, for example, ttie silver salt diffusion trans- 
fer (generally referred to as DTR) materials disclosed in 
EP-A-41 05OO^_EEA-4I04J5,,..^^ 
elerrientsliSving^ layer contairSng^cfi^ 

lium salts or a diazo resiri as descrbed for example 
in EP-A-450199, and imaging elements having a photo- 
sensitive layer containing a photopotymerizable compo- 
sition as descrtoed for exarnple in EP-A-502562, EP-A- 
491457, EP-A-503602, EP-A-471483 
4102173. 

-AurifOTidmetixxl for making a litiiographic print- 



ing plate from a contone original according to the 
present invention comprises an additional step of devel- 
oping a thus obtained imagewise exposed imaging ele- 
ment 

One process for obtaining a lithographic printing 
plate by means of a DTR process uses an imaging ele- 
ment comprising, in the order given, a support with a 
hydrophilic surface such as a grained and anodized alu- 
minium foil, a layer of physk^al devetopment nuclei and 
a silver halkle emulsfon layer. An example of such an 
imaging elentent is marketed by Agfa-Gevaert NV under 
ttie name UTHOSTAR. The imaging element of ttie 
present embodiment is imaged using a scanning expo- 
sure followed by a development step in ttie presence of 
development agent(s) and silver halkie solvent(s) so 
that a silver image is formed in the physical develop- 
ment nuclei layer. Subsequentiy ttie silver halkJe emul- 
sion layer and any ottier optional hydrophilic layers are 
renKved by rinsing the imaged element with water so 
ttiat the silver image is exposed. Rnally ttie hydrophobfo 
character of ttie silver image is preferably improved 
using a finishing lk|ukJ comprising hydrophobizing 
agents. 

A second type of mon<hsheet DTR material com- 
prises on a support in ttie order given a silver hafide 
emulsion layer and an image receiving layer containing 
physical devefopment nuclei e.g. a heavy metal sul- 
phide such as PdS. The image receiving layer is prefer- 
ably free of binder or contains a hydrophilic binder in an 
amount of not more than 30% by weight Subsequent to 
imagewise exposure, the monchsheet DTR material is 
developed using an alkaline processing riquki in the 
presence of developing agents e.g. of the hydroquinone 
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type and/a pyrazolidone type and a silver hafide solvent 
such as e.g. a thiocyanate. Subsequently, the plate sur- 
face Is neutralised with a neutralising liquid. Details 
atxHJt the constitution of this type of nrono^eet DTR 
material and suitable processing liquids can be found in 
e-g. EP-A-423399. US-P-4501811-, and US-P- 
4784933. Lithographic printing plate precursors of th's 
type are marketed by Agfa-Gevaert NV under the 
names SETPRINT and SUPERMASTER. 

It may also be clear that said scanwise exposing 
can be carried out by a light soiffce with a visible spec- 
trum or with an infrared spectrum or with an ultraviolet 
spectrum, depending on the actual imaging elements. 
Imaging elements suitable for DTR processing typically 
have a maximum sensitivity within the range of 400 to 
800 nm, depending upon the nature of the imaging ele- 
ment. Thus, LITHOSTAR LAP-B has a maximim sensi- 
tivity at about 490 nm, UTVIOSTAR LAP-O has a 
maximum sensitivity at about 550 nm, and SUPER- 
MASTER imaging eleiT>ents also have a maximum sen- 
sitivity at about 550 nm. Thus, the writing light beam 60 
pr^erably has a wavelength within the range of 400 to 
800 nm, such as from 450 to 600 nm. 

Sensitivity spectra for iimging elements which can 
be used in the method according to the present inven- 
tion may be found in the already mentioned EP-A- 
94.203.326.7. 

Alternatively, a lithographic printing plate may be 
prepared from a "heat mode" recording material as a 
littiographic imaging element. Upon application of a 
heat patlem in accordance with image data and 
optional development ttie surface of such heat mode 
recording material may be differentiated in ink accepting 
and ink repellent areas. The heat pattern may be 
caused by a light source such as a laser. The heat mode 
recording material includes a sut>stance capable of con- 
verting the light into heat Heat nrxxle recording materi- 
als that can be used for making a lithographic imaging 
elements are desaibed for example in EP-A^92201633. 
DE-A-2512038, FR-A-1473751, Research Disclosure 
19201 of April 1980 and Research Disck)sure 33303 of 
January 1992. 

Generally a littiographic printing plate precursor 
based on a silver halide photosensitive layer will require 
less powerful lasers while heat mode recording materi- 
als will generally require powerful lasers. 

In order to deariy demonstrate some remarkable 
advantages of ttie present invention, now the results of 
some experiments will be discussed. 

Using an apparatus as shewn in figure 6 or 7, a 
commercially available silver salt diffusbn transfer littio- 
graphic printing plate UTVIOSTAR LAP-B was informa- 
tionwise exposed witti screened cyan, magenta, yellow 
and black separations of a color image. The image was 
screened by frequency modulation using ttie mettKXl of 
tine present invention and ttie Imaging element was sub- 
sequentiy developed using ttie processing liqukj 
G5000B and ttie finishing liquid G5300B, each availat>le 
from Agfa^Bevaert NV. 



The sofbrmed printing plates were used on a print- 
ing machine Heidelberg GT052 using Hartmann Irocart 
inks to print 50 copies on paper sheet The dampening 
liquid used was an aqueous solution containing 100% 
5 Rotamatic (commercially available from Rotaprint). The 
printing paper used was Zanders Ikonorex. The printed 
copies were examined and assessed for quality, spedf- 
rcally for contrast, tone range and finest rendered micro- 
dot size. 

10 Fig. 1 2 illustrates comparative experiments wherein 
said scanwise exposure for rendering a halftone dot is 
intensity modulated. Herein, Fig. 12.1 was made witti a 
normal intensity, whereas Rg. 12,2 was made witti an 
increased intensity of ttie light beam. From ttiese figure 

15 it may be deariy seen ttiat ttie halftone dots can be be 
influenced remarkably by use of the present invention. 

Fi irthw flppiirahiifty of the Present invention 

20 As may be dear from ttie description given before, 
a selective distortion correction, which adjusts only the 
small dots and has no effect on ttie large dots, allows to 
irrprove the halftone rendition so that an optimum 
number of halftone levels can be obtained on flm or 

25 plates. The present invention provides a mettiod for 
generating a screened reproduction of a contone image 
witti a minimized bss of tonal range in ttie light tints due 
to dot k>ss and in the daric tints due to dot gain. It also 
provides an improved halftone rendition so that an opti- 

30 mum number of halftone levels can be obtained on f 3m 
or plates. 

The mettiod descrtoed in ttiis invention irrproves 
ttie faittiful rendition of small dots by selective correction 
of small overexposure areas, thus eliminating the need 

35 lor tightty controlled spot sizes or materials witti high 
gradients. This inplies that ttie correction mettiod 
described in this invention can be applied to improve ttie 
output quality of less expensive flat f iekJ laser recorders 
and direct to plate exposure systems, exposing plates 

40 which do not have ttie steep gradient and short toe 
characteristics of graphic arts films. It may be noticed 
ttiat tiie problem of insuff k^iency of quality, particulary of 
tone range in the final print arises espedally witti imag- 
ing elements whteh are sensitive to edge-sharpness 

45 defects. 

In case of a cok>r image, the atx>ve described 
screening process is performed on each of ttie color 
separations of ttie image. Preferably ttie color image is 
separated in its Yellow. Magenta, Cyan and Black oom- 

50 ponents. Each of ttiese components may then be 
saeened and used to imagewlse expose four littio- 
graphk: printing plate precursors according to ttie 
present invention. Four littio^aphfc printing plates, one 
for each cotor separation, will thus be obtained. The 

55 color separations can ttien be printed over each ottier in 
register in a littiographic printing machine using the four 
plates. 

The present invention is mainly directed at FM 
screening, i.a Crystal Raster (registered tradename of 
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Agfa-Gevaert). but is also applicable to improve AM 
screening. La Agfa Balanced screening (registered 
tradename of Agfa-Gevaert). 

In amplitude modulation screening small dots 
appear only in Itie shadows and highlights, midtones s 
are exposed as a single large duster of pixels. The 
impact of spotsize and film characteristics on image 
quanty and halftone rencfition will be most noticeable In 
the small dot areas (highlights and shadows). 

Theoretical bitmap represerttabons of 3 % and 97 io 
% halftones may be cfistorted by exposure on films or 
plates to respectively lower values, 0 % to 1 %, and 
higher values, 99 % to 100 %. By adjusting the expo- 
sure intensity of only the small dots. wittKXit affecting 
the large dot areas (midtones), the full range of the half- is 
tone values can be rendered. 

dalms 

1. A method for generating a screened reproduction of 20 
a nuiHiple tone image on a lithographic printing 
plate comprising the steps of: 

- frequency modulation saeening said multiple 
image to obtain screened data representing 2s 
tones of said multiple tone image in terms of 
halftone dots; 

- reproducir>g said halftone dots on a litho- 
graphic printing plate precursa having a sur- 
face capable of t>eing differentiated in ink 30 
accepting and ink repellant areas tpon scan- 
wise exposure and an optional development 
step, by means of a scanwise exposure, 
wherein said scanwise exposure for rendering 

a halftone dot is intensity modulated. 35 

2. A method according to claim 1. wherein an expo- 
sure intensity for rendering halftone dots is varied in 
acccordance with a particular tone to be repro- 
duced. ^ 

3. A method according to daim 1. wherein an expo- 
sure intensity for rerxiering halftone dots is varied in 
accordance with the number of ndghbouring half- 
tone dots. ^ 

4. A method accorcfing to daim 1 vtrtierein said litho- 
graphic printing plate precursor contains a silver 
halide emulsion layer and an image receiving layer 
containing physk^al devetopment nudei and so 
wherein subsequent to said scanwise exposure 
said lithographic printing plate is developed using 

an alkaline processing iKfuid in the presence of 
developing agent(s) and silver halide solvent(s). 

S5 
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